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SUMMARY

Department of Pesticide Regulation (DPR) statt reviewed the results ot a program
implemented by DPR in 1994 10 reduce levels of tive rice pesticides in surtace water.
The goal of the program was to meet performance goals tor these pesticides. established
by the Central Valley Regional Water Quality Control Board (Regional Board) to protect
water quality and prevent toxicity. The tive pesticides were the herbicides molinate and
thiobencarb and the insecticides carbofuran. methyl parathion. and malathion. The most

significant potnts ot this review are:

Rice acreage increased from 1993 by seventeen per cent: use ot the herbicides was
up and use ot the insccticides was down.

Concentrations of the five rice pesticides exceeded performance goals in at least
one Sacramento Valley waterway during May and June.

The most signiticant sources ot rice pesticides concentrations in surtace water
appear to be acrial drift and seepage beyond the tield perimeter.

Water holding rcquirements used to facilitate dissipation of rice pesticides on the
site of application appear to be adequate for meeting performance goals.

Compliance with management practices for minimizing spillage of rice pesticides
into surface water was good.

Low ftlows in agricultural drainage canals provided minimal dilution of rice pes-

ticides.

Only three variances on water holding requirements (emergency releases) were
approved; no obvious etfects on pesticide concentrations were detected at moni-

toring sites.

Mass loading of molinate in the Sacramento River and the Colusa Basin Drain
was much lower than last vear and was comparable to the estimates for 1992, the

lowest year on record.

Water collected periodically from the Colusa Basin Drain in May and June was
not acutely toxic to aquatic invertebrates.

DPR proposed rice pesticide a program tor implementation in 1995. The program
includes management practices that will be reviewed by the Regional Board. who will
rule on their adequacy in meeting pertormance goals. as required by the Regional Board's
Water Quality Control Plan. The program has the same basic framework as the 1994
program. but will be strengthened as tollows:




\Water management requirements tor areas historically considered “eeographically
solated” will be increased to better protect the Regronal Board's water quality
objective tor toxicrty.

Management practices tor containing scepage. and the pesticides it may contain.
will be addressed through education and implemented through voluntary ettorts.

Drift control practices call special attention to potential problems associated with
acrial applications to properties near agricultural drainage canals and deposition to
sweat ditches. small drainage ditches used to channel seepage water away from a

field's perimeter.
DPR will investigate toxicity in closed irrigation systems in 1995,

DPR will be responsible for the monitoring program. which will focus on a single
site (the Colusa Basin Drain near SR 20).

The report also proposes that DPR prepare full reports for the Regional Board's review
once every three years. rather than annually.
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Department of Pesticide Reguiation
Informiation on Rice Pesticides
Submitted to the Central Valley Regional Water Quality Control Board
December 28,1994

Programs have been implemented by the Department ot Pesticide Regulation (DPR) since
[983 to reduce discharges of the rice herbicides molinate (Ordram®) and thiobencarb
(Bolerow) into surtace waterways. [n 1990, the objectives ot these control etforts were
clarified and expanded. following the adoption ot amendments to the Central Valley
Regronal Water Quality Control Board's (Regional Board) Water Quality Control Plan
(Basin Plan). This plan established pertormance goals tor molinate and thiobencarb.
beginning in 1990, and for the insecticides carbofuran (Furadan®), methyl parathion. and

malathion. beginning in 1991, ~

The information provided reviews the factors atfecting quanuties ot molinate. thiobencarb.
carboturan. methyl parathion. and malathion discharged to agricultural drains and the Sacra-
mento River and cfforts to meet 1994 pertormance goals. A summary of pertinent water
quality monitoring cttorts is also provided. Programs are proposed for implementation in
1995 that will help control discharges of’ molinate. thiobencarb. carbofuran. methyl para-
thion. and malathion from rice ticlds to levels that comply with the Basin Plan's perform-

ance goals and water quality objective for toxicity.

REVIEW OF 1994 PROGRAM

Discussion

A description ot the 1994 rice pesticide program is presented in Appendix A. Program
requircments were implemented by county agricultural commissioners using restricted
material permits. The commissioner also provided information on the voluntary
malathion program. A discussion ot the 1994 rice pesticide program is presented below.

Molinate
The molinate program retained the water holding requirements that were in place since

1990. Treated water could be recirculated. discharged to fallow tields. or otherwise con-
tained as long as it was not discharged from the system until the 29th day tollowing the
last application of molinate to water in the system. If the water in the system was under
the control ot one permit holder (e.g. contained in a single-grower recirculating system),
treated water could be released from the site of application after label requirements (water
held 4 days or until weeds were killed) were met. This allowed individual rice growers 1o
manage water on their property with the maximum tlexibility. [n multi-grower systems
which contain discharges trom more than one permit holder (e.g. Reclamation District -
108). individual permit holders could not discharge treated water into the system until the




9th dav totowing appiication.  The additional dissipatton or molinate on the site ot appli-
cauon provided by the additional holding requirement helped protect aguatce resourees in
the punlic waterways that are usually part ot these multi-grower systems.

A\ provision ot the molinate program. ki wn as the emergency release provision. aflowed
molinate users to discharge treated water on an emergency basis betore the end ot the 28
day post-application holding period with the approval ot the county agricultural commis-
sioner. Such releases could occur as carly as 12 days tollowing applicauon. Writen
requests were required and had to be submitted on the form provided in Appendix B. The
requests included an inspection report written by a licensed pest control advisor demon-
strated the rice crop was threatened by problems aggravated by the long holding require-
ment. Only enough water could be discharged to ameliorate the problem. A tollow-up
report (Appendix C) was required that indicated the time and duration ot the emergency
release and included information needed to calculate the total amount of water released

during the emergency release.

Emergency releases in earlier years could occur as early as 7 days tollowing application.
Releasing tield water so soon after application raised concern that such rcleases may be
toxic. In fact. in 1993 the Regional Board exposed an aquatic invertebrate (Ceriodaphnia
dubia) to samples of water released during emergency releases and tound [00% mortality
in almost ail of the samples (Schnagl and Wyels 1993). As a result. the emergency
release provision was made more restrictive: the minimum time between pesticide treat-
ment and permissible emergency releases increased from 7 days to a length that should
prevent acute toxicity in released ficld water. In the case of molinate. the minimum
holding requirement prior to emergency releases increased to |1 days.

Thiobencarb
The thiobencarb program also retained the basic structure of carlier programs. [he same

program. implemented in 1991 and 1992, resulted in no detectable thiobencarb in the
Sacramento River. In 1994, voluntary limits on sales ot products containing thiobencarb.
a part of the thiobencarb program since 1983, were eliminated. In 1993, the limits
allowed for sales to accommodate the usc of Bolero on 110.000 acres. and Abolish on
30.000 acres. in the watershed of the Sacramento River upstream of the "[" Street Bridge

in Sacramento.

Carbofuran
The carbofuran program retained the basic strategies of the program used in 1993. For

most ticlds. where carbofuran was incorporated into soil prior to flooding. permit condi-
tions prohibited the discharge of water from tields to state waters for 28 days tollowing
tlooding. In fields that were treated after field water was drained. the holding time began
with the application. For most fields treated with carbofuran. the 28-day holding times
were long enough to overlap with the holding times that follow molinate and thiobencarb
applications. Thus. the program provided a carbofuran dissipation period of over a month

in most cases.



\s was the case it the moimate program. water trom treated tields could be recirculated.
diseized o allow nields. or otherwise contained as long as 1t was not discharged trom
the svstem unul the 29th day tollowing the last appiicatuon ot carboturan (or atter the last
pretlood-treated tield was tlooded) in the system. Provisions tor releasing water trom the
treatinent sites tn single- and multi-grower systems were the same as those described tor

MOLHNILC USCrS.

As was the case with the molinate program. the emergency release provision was
reevaluated tor users of carbofuran in 1994, The dissipation and toxicological properties
ot carboturan indicate that aquatic invertebrates are at risk whenever tield water is
refeasced from a carboturan-treated tield prior to the end of the full 28-day holding time
described in the program above. Thus. the emergency release provision was eliminated

from the 1994 carboturan program,

Methy | parathion
['he basie methyl parathion program continued as it was since 1991: ticld water treated

with methyl parathion had to be held on the site of application or within approved water
management systems until the 25th day following application. The emergency release
provision was also eliminated from the methyl parathion program. tor the same reasons it

was climinated from the carboturan program.

Malathion
As was the case since 1991, the program to reduce discharges of malathion to surtace

waterwayvs was voluntary since malathion is not a restricted material and applications are
not subicct to use requirements or permit conditions. Information was provided to rice
growers explaining the program when they obtained restricted material permits for other

rice pesticides.

Scepage Control
Uscrs ol'rice pesticides were required to prevent seepage of field water through the tield's

weir box. generally by securing the box with plastic and stacking soil to a depth higher

than water level.

Drift control during aerial applications
Provisions addressing aerial drift of methyl parathion were strengthened in 1994, These

provisions used the drift control measures outlined in section 6460 ot Title 3 of the Cali-
tornia Code of Regulations (Appendix D) as a basis. but additional measures were re-
quired to better prevent drift by turther increasing the average size of spray droplets.
They also prohibited applications to sites immediately upwind of waterways and to all
sites when wind speeds were greater than five miles per hour. These practices were not
thouciit to disrupt pest management in rice fields because methyl parathion readily dis-
perses in tield water and its etficacy is not dependent on even coverage.




Use ot Selected Pesticides in 1994

[n the rice-growing counties in the Sacramento Valley, county agricultural commissioners
record the acreage treated with molinate. thiobencarb. carboturan. and methy! parathion
when Notices-ot-Application (NOAs) are submitted to cach county otfi - Based on
these records. and on pesticide use reports where available. it was estir d that 385.3¢72
acres were treated with molinate. 72.582 with thiobencarb, 148.189 wii.. carbe. ran. and
44,452 with methyl parathion (Table 1). These estimates indicate that molinaie use
increased approximately 3.7% over the use in 1993, thiobencarb use increased 16.2%.
carboturan use decreased 12.2%. and methyl parathion use decreased 20.9%. [.sticide
use report data for other important rice pesticides. malathion and bensulfuron methyl
(Londax®), are not available yet. About 485,000 acres of rice were grown in the Sacra-

mento Valley in 1994, an increase of about 17% over 1993's crop.

Enforcement Activities

The county agricultural commissioners are responsible for the enforcement of the rice

pesticide programs. The role of the commissioners and their statfs includes explaining
the program to growers, pest control advisers and operators: issuing restricted material
permits: inspecting tields for compliance; evaluating emergency rclease variances; and

providing DPR with information on the use of pesticides.

Betore any material on the list ot California restricted materials may be applicd. growers
must obtain a permit from their county agricultural commissioner. The permits may
specify conditions tor use of the material, including post-application water holding
requirements. A Notice-of-Intent (NOI) must be tiled with the county agricultural com-
missioner 24 hours prior to the application, providing the commissioners with the option
to observe the mixing, loading, and application of the material. thus entorcing regulations
that pertain to pest control operations. Molinate, thiobencarb. carbofuran. and methyl
parathion are currently California restricted materials; malathion is not. Permits which
specify post-application water holding requircments, like those for the use of molinate,
thiobencarb. carbofuran, and methyl parathion. also require that the NOA be filed within

24 hours after the application.

Staff of county agricultural commissioners and of DPR's Pesticide Enforcement Branch
inspected about 1600 rice fields tor compliance with water holding requirements. They
cited 9 growers for holding time violations; four of which were determined to be uninten-
tional (e.g. excessively leaky flash boards, etc.). Of the 9 violations, 3 were in Butte
County, 5 in Colusa County, and | in Glenn County. Field inspectors noted the new
provision requiring mounding of soil in front of each field's drain box was a very valuable
entorcement tool. When drain boxes are bermed in this way, evidence of drainage
through the box (e.g. during an illegal release of field water) is obvious.



Only county agniculturai commissioners may grant vanances on the holding requirements
tor ticlds treated with molinate 1t the lengtn of the holding tme was adversely attecting
the rice piants. [hose granted such vanances were instructed to drain water only to the
extent necessary to restore a healthy growing environment tor the rice seedlings. [n 1994,
only three emergency releases. atfecting a total ot 172 acres. were 1ssued. This is in con-
trast to the number issued in previous vears. In 1990 and 1993, when rain in May and
June ovenwhelmed the abilities ot growers and irrigation districts to contain irrigation
water. emergency releases atfected 23.394 and 10.5330 acres. respecuvely (Table 2). In
{991 and 1992, when unseasonable rain did not cause such problems, 2.224 and 1.029
acres. respectivelv, were discharged under emergency release variances. [n 1994, a
rclease ot 75 acres was approved in Colusa County and releases ot 25 and 72 acres were
approved in Sutter County. Clearly. the more restrictive requirements tor emcrgency
releases reduced the number of-growers qualifying tor holding time variances.

Beginning in 1994, repeat and multiple violators will be required. as part of special
permit conditions. to make improvements in their water management capabilities. Such
improvements may include installation of pumps for tailwater recirculation or leaving
land tallow to contain spillage. Growers who violate water holding requircments are
subject to maximum penalties. [However. conditions preceding violations (c.g. untavor-
able ficld conditions that could not be moderated by the growers' best cttorts) may be

considered when assessing penalties.

Coopcrative Water Quality Monitoring Program

Summuries ot the monitoring activities addressing molinate. thiobencarb, carboturan.
methyl parathion. and malathion in Sacramento Valley waterways in 1994 arc presented
below. Locations of monitoring sites reterenced in this report are presented in Figure 1.

Thetr abbreviations can be interpreted as follows:

CBDI Colusa Basin Drain at Roads 109 and 99E ncar Knight's Landing in
Yolo County. near its outtall on the Sacramento River.

CBDs Colusa Basin Drain near Highway 20 in Colusa County.

BS! Butte Slough at Highway 20 in Sutter County.

SSi1 Sacramento Slough at the Department of Water Resources gauge sta-
tion in Sutter County, near its outfall on the Sacramento River.

SR1 Sacramento River approximately 1.5 km upstream from the conflu-

ence with American River. in Sacramento County.
SRRAW  Sacramento River at the intake to the water treatment facility in Sac-
ramento. approximately 0.3 km downstream from confluence with

American River. in Sacramento County.

Molinate and thiobencarb
Sampies were collected twice weekly by the Department of Fish and Game (DFG); at

CBDS5 and BS! from early May through early July and from CBD1 and SS! from mid-




May to mid-June. Samples were delivered to Zeneca Ag Products. manutacturer ot
Ordram. tor molinate analvses. Morse Laboratortes ot Sucramento pertormed thioben-
carb analyses under contract with Valent. the primary distributor ot products containing
thiobencarb. Additionai samples represenung about 1376 ol the total collected were ana-
[vzed by the DFG luboratory tor the presence ot both compounds tor quality assurance.
Additional samples were collected and stor. d: they were cialvzed when contirmation ot
analyvtical results was required. Blind spikes were periodically submitted tor analysis

with ticld samples.

The City of Sacramento analyzed water samples collected from the Sucramento River at
the intake to its water treatment plant. Samples were collected on May 10 and twice

weekly from May 23 through June 6.

Carbofuran, methyl parathion.Zind malathion

Samples were collected twice weekly by DFG at CBDS and BS1 from carly May through
mid-June. Samples were delivered to FMC Corporation. manutacturer of’ Furadan. tor
carboturan analyses and to the DIFG laboratory tor methyl parathion and malathion analy-
ses. Additional samples representing about 25% of the total collected were analyzed for
quality control: the DFG laboratory tor carbofuran and the Culifornia Department of Food
and Agriculturc's (CDFA) laboratory tor methyl parathion and malathion. Additional
samples were collected and stored: they were analyzed when contirmation of analytical
results was required. Blind spikes were periodically submitted for analysis with field

samples.

Toxicity testing
Water samples were collected from the Colusa Basin Drain at CBDS weekly from May 5

to June 13. DFG statt exposed neonate (<24 hours old) cladocerans (Ceriodaphnia dubia)
to sample water tor 96 hours. as well as to control water samples. Pcrcent survival below

that observed in the control samples was recorded.

Results of the 1994 Monitoring Program

Molinate
Concentrations ot molinate in samples collected from agricultural drains are presented in

Table 3. The Zeneca laboratory reported the highest concentration of molinate detected
in these waterways in 1994 was 57 ppb in the Colusa Basin Drain (CBDS) on June 16.
These data indicate the performance goal for molinate (10 ppb) was exceeded at each
monitoring site except in Sacramento Slough. Table 4 presents the peak concentrations

ot molinate in Sacramento Valley waterways in each year since 1981.

The highest concentration of molinate detected in the Sacramento River was 0.42 ppb in a
sample collected by the City ot Sacramento at the intake to its water treatment facility on
May 26 (Table 5). A peak ot 1.7 ppb was found there in 1993, The maximum contami-
nate level, the level established to protect public health, for molinate is 20 ppb.



Thiobencarb
\nalvtical resuits reported by Morse Laboratories indicated thiobencarb concentrations in

the agricultural drains were highest in the Colusa Basin Drain (CBDS$) where they peaked
At 37.4 ppb on May 1o (Table 0). Based on these results. the thiobencarb pertormance
coul (1.5 ppb) was exceeded at both sites on the Colusa Basin Drain. but not at the sites
on other agricultural drains.  [uble 7 presents the peak concentrations ot thiobencarb in
Sacramento Valley waterways in ecach vear since 1981, The City of Sacramento did not
detect thiobencarb in the Sacramento River (Table 3).

Carbofuran
Results of carboturan analyses pertormed by FMC and DFG are presented in Table 8.

Fhe pertormance goal tor carboturan (0.4 ppb) was exceeded in the Colusa Basin Drain at
CBD5. where a peak concentration of 2.3 ppb was detected. [n 1994 the highest carbofu-
ran concentration detected in the Sacramento Valley was 3.0 ppb. in the Colusa Basin

Drain at CBDS.

Methyl parathion
Results of methyl parathion analvses pertormed by the DFG and CDFA laboratories indi-

cated that the methy! parathion pertformance goal (0.13 ppb) was exceeded in the Colusa
Basin Drain (Table 9). The highest concentration reported by DFG in this survey was 2.1
ppb. detected in a sample collected from CBDS5 on June 9. The CDFA laboratory de-
tected up to 1.40 ppb in these samples. The peak methyl parathion concentration in 1993,
I.1 ppb, was detected in a sample collected from Sacramento Slough.

Malathion
Analytical results indicated the malathion performance goal (0.1 ppb) was exceeded in

the Colusa Basin Drain (CBDS) on June 9 when 0.32 ppb were detected (Table 10). [n
1993, malathion was detected only once at CBDS. at a concentration ot 0.15 ppb.

Toxicity testing
DFG statf found no statistically significant mortality in any of the toxicity tests (Fujimura

1994). Percent survival was slightly lower (80%) afier exposure to water collected on

June 13.

Quality assurance/control program
Alter reviewing the resuits ot this program, it appears the results of the primary laborato-

rics are valid and in general compare tavorably to the split and replicate samples analyzed
by the quality control laboratories. The quality control data are inciuded in the tables
listing results of the primary laboratories. All laboratories pertormed well on internal
quality assurance and when provided with blind-spike samples. When there were dis-
crepancies between the primary and quality control laboratories and when primary labora-
tories tound unusually high concentrations. backup samples were analyzed (when avail-

able).




Fhe DFG's sampling protocol was violated at least once. when low water levels at CBDS
made cotlecung water samples difficult using established techniques. After examining
the nature of the violations and reviewing the general procedures used i the monttoring
program. DPR determined the data developed during the program are valid (Appendix E).

Mass Transport of Pesticides in Agricultural Drains and the Sacramento River

[’stimates of the total mass ot pesticides transported in agricultural drains and the Sacra-
mento River may be used to compare pesticide loading in different years. [lowever, mass
transport cannot be used to determine compliance with performance goals. The estimated
mass transport ot molinate in the Colusa Basin Drain at CBDS5 is 819.8 |bs. a sharp
decrease from the 1993 estimate (3414.3 |bs) and comparable to the 1992 estimate (682.1
Ibs). the lowest on record. The-values tor the estimated transport ot molinate in the Sac-
ramento River past Sacramento were roughly proportional to those in the Colusa Basin
Drain: 239.9 tbs in 1994, 4.232.4 Ibs in 1993, and 124 Ibs in 1992 (Table 11). Since
thiobencarb was not detected in the Sacramento River in 1994, ass transport is assumed

to have been zero.

Weather and Its Influence on Water Quality

Weather conditions. especially those during and after applications of rice pesticides.
influcnce the performance of water quality control programs. Dissipation rates of many
pesticides. e.g. molinate, increase with increasing temperature, so warm weather during
water holding periods helps reduce concentrations. Warm weather in May ot 1987 and
1992 helped explain why concentrations in waterways and mass transport in the Sacra-
mento River were relatively low in those years. Conversely, in May 1990 and in late
May and early June 1993, cool and rainy conditions prevailed. and the results ot the
molinate program were not as successful. Thus, it is important to be awarc of weather

. patterns when reviewing monitoring data.

In 1994, weather was generally scasonable following pesticide applications. with the
exception of a cool period in mid-May (Figure 2). Therefore. weather cannot account for
any unusually high or low concentrations in area waterways. The 1993 weather pattern
was not conducive to pesticide dissipation and the large number of emergency variances
on water management requirements resulted in unusually high pesticide loading in the

agricultural drains and the Sacramento River.

Flows in Agricultural Drainage Canals and the Sacramento River

Freshwater tflows dilute pesticide-laden water that may enter surface waterways. But in
1994, the dilution capacity of regional agricultural drains, creeks. and the Sacramento
River were very low due to drought. For example, the flows in Butte Slough were very
low (Figure 3) and retlective of a dry Butte Creek. which in most years provides at least a



tour-to-one difution citect tor rice pestcides durine May and June. Flows in the Colusa
Basin Drain were aiso very fow (Figure 4). almost eliminatng discharges through the
control vates at Knight's Landing to the Sacramento River. Growers who reiv on the
lower Drain as a source of irrigation water were without an adequate water suppiv. s
was seen in 1993, a year in which seasonal runott'in the Sucramento Valley was rela-
uvely high, water conservation practices in rice-growing arcas ot Glenn and Colusa
Counties resulted in minimal flows in the Drain in May and June when the presence of
rice pesticides is most significant. Unless runott from unseasonable rainfall increases
flows. low tlows in the Colusa Basin Drain. with minimal dilution capacity. will probably

be the norm.

Sources of Pesticides in 1994

Pesticides used in rice culture may enter surtace water trom tive sources under normal
conditions. Drift during aerial applications and transport through levees with seepage
water can be expected to contribute to loading during and shortly atter the application
period. Discharges trom tields prior to the end of the legal holding times (i.c. illegal
releases and emergency rcleases) are most prevalent two to four weeks following appli-
cation. Legal releases are the predominant source ot loading atter the water holding
requircments lapse. By examining the occurrence of rice pesticides in surface water in
relation to their application schedules (Figures 5-9), presumptions can be made regarding

the ettects of each potential source.

Acrial drift
The 1994 rice pesticide program had specific provisions for reducing the ettects of aerial

drift on water quality. described above. However, evidence suggests that acrial drift
accounted for brief. but significant contributions to pesticides detected in the Colusa
Basin Drain. For example. on propertics abutting the section of the Colusa Basin Drain
immediately upstream from SR 20 (approximately 1.5 miles upstream ot the CBD3
monitoring site. Figure 10), acrial applications ot Abolish (the liquid formulation of
thiobencarb) and methyl parathion were made within |8 hours of when monitoring
detected high concentrations of these pesticides. Monitoring suggested that the etfects of
these incidents were brief. but accounted for the highest concentrations ot thiobencarb
and methyl parathion dectected in 1994. An aerial application of Abolish in this same area
(although not to a property immediately adjacent to the Drain) on June | may have con-
tributed to the 4.0 ppb of thiobencarb detected at CBDS on June 2. It is significant to
note that flows in the Colusa Basin Drain on these dates were very low, as measured by
the gauge at SR 20. Thus. the Drain had very little capacity to dilute contamination from
aeral drift: the proximity of the applications to the monitoring site may not have pro-
vided sutficient time for other mechanisms to adequately dissipate the pesticides. There
were no obvious sources of molinate and carbofuran that could be attributed to aerial
drift trom applications made immediately upstream of CBDS.




Seepage
[n some rice tields. ticld water can move iaterally through levees and bevond the perime-

ter of the tield. Often levee borrow pits are used as a convevance tor this water (in this
case known as "sweat ditches™) and. when seepage tlows are high enough. discharge the
‘olinate. apparently transported with this scepage. has
been detected in water tn sweat 1¢s at concentrations as high as 840 ppb. cven atter
the ditches were tarped to elimi.. .ntluences of aerial drift (Pino 1992). Suatt of the
Regional Board sampled four swead ditches in 1994, although in this survey the ditches
were not tarped. Molinate was detected in each ditch at concentrations ranging trom 44
to 1300 ppb: carbofuran trom 0.4 to 11 ppb. At one of the sites. molinate granuies were
visible on both sides of the sweat ditch, apparently the result of an inaccuratc aerial appli-
cation. Such acrial deposition ot pesticides to sweat ditches is another means of trans-
porting pesticides offsite into surtace waterways.

water into local drainage canal:

n 1994, DPR statt attempted to better detine arcas where scepage helps sustain Hlows in
agricultural drains. County Agricultural Department statt were asked to categorize seep-
age characteristics when they inspected rice fields tor compliance with water manage-
ment requirements. This information was entered into "Notice-of-Application" databases
maintained by each county. along with other information that help county statt streamline
cnforcement etforts. Statt from DPR's [nformation Systems Branch is cooperating to link
this database to the pesticide use permit database. which includes section/township/range
coordinates tor each rice ticld to which pesticides were applied. This exercise could
ascribe a location to tields with each scepage category. Locations can be graphically
displayed and should be usetul in identitying local watersheds where scepage may con-

tribute to pesticide loading.
The seasonal changes in molinate concentrations at CBDS are more characteristic of sus-
tained inputs like scepage than of the ettects ot incidental aerial drift. as was scen with

methvl parathion and thiobencarb. Concentrations rose shortly atter the appiication sea-
son began: this was well betore sustained post-application drainage trom rice tields could

oceur.
Emergency releases

The locations and dates of the releases did not correspond with unusual detections of pes-
ticides at downstream monitoring sites.

Illegal releases

A review of monitoring results could not identify any effects these violations may have
had to downstream water quality.

Legal releases :
Evidence suggests that the length of the holding times in the Sacramento Valley is ade-

quate to meet performance goals. After June 1. the approximate date on which the earli-
¢st post-application discharges may resume from treated fields. the presence of pesticides
in regional waterways appears to be incidental and not characteristic of the sustained
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contamination expected tfrom inadequate holding requirements. [n most cases. pertorm-
ance voals during this period were not exceeded on two consceutive sampling dates.
mdicative ot sources ot contamination that are transitory, such as acnial dritt trom late
scason applications or illegal releases. Since the Colusa Basin Drain and Butte Slough
had very fow tlows and thus fow dilution capacities after June |. any inputs with high
concentrations ot pesticides may not have been diluted to the degree necessary to meet
pertormance goals. s was discussed carlier, this apparently was the case when applica-
tions ot thiobencarb and methyl parathion contaminated the nearby Colusa Basin Drain.
The highest concentrations ot molinate in the Drain and Butte Slough occurred as inci-
dental high values when tlows in these waterways were minimal.

Additional information on thiobencarb
[n 1994, the limitations on the sales ot thiobencarb products were removed. Program-

matic changes such as the berming of drainage structures and incentives for increasing the
market share of Abolish 8EC were thought to be helpful in improving water quality
overalf and preclude the need for a sales limitation, Use intormation indicate thiobencarb
use was within the limits detined by earlier sales limitations. [n addition. results of the
1994 monitoring do not suggest the increased use of thiobencarb adversely atfected water

quality.

Concentrations of thiobencarb in the Colusa Basin Drain at CBD1 were inexplicably high
from June 9 through 16. One potential source of thiobencarb was an emergency dis-
charge of water trom RD 108, a closed irrigation and drainage district. into the Colusa
Basin Drain near the Colusa-Yolo County line. The discharges were made to supplement
low Drain tlows, thereby providing an emergency source of water to those who use the
lower Colusa Basin Drain as an irrigation supply. RD108 monitored the Colusa Basin
Drain before and during these discharges: the data indicate the discharges did not
adversely atfect water quality in the Drain and may have actually helped dilute pesticides

already present in the Drain.

United Agricultural Products (UAP). distributors of Abolish, submitted data regarding the
use ot Abolish on ficlds where the "pin-point flood" method of water management. also
known as the "Leather's method". is used. Such fields are flooded. then drained or
allowed to dry soon after seeding to help promote root growth in the seedling. Abolish is
then aenally applied and the ticid is reflooded. UAP's data show that thiobencarb con-
centrations are initially higher in field water treated in this manner, compared to tields
treated with the "pretlood surface” method (Heier and Sakamoto 1994). However, field
concentrations appear to decline quickly so that by nineteen days, the last day of the
Abolish holding time in most situations, concentrations are about the same as those in
tields treated using the "pretlood surtace" method. [t was demonstrated earlier (Valent
1993) that the potential for thiobencarb to be discharged from a tield treated with Abolish
8EC using the pretlood surtace method was much lower than trom a tield treated with

Bolero 10G.




1995 PROGRAM

Program Descriptions

In 19935, the rice pesticide program will continue to use restricted mater:at permits and
associated conditions to implement water management practices that re.uce pesticide dis-
charges into surtace waters. [n addition. management of other important sources of con-
tamination will continue to improve. These practices, when tully implemented. are
cxpected to result in attainment of water quality objectives and protect performance

goals.

Molinate
[. All water treated with products containing molinate must be retained on the site of

application tor at lcast 28 days tollowing application unless:

A. the treated water is contained within a tailwater recovery system. ponded on fallow
land. or contained in other systems appropriate tor preventing discharge. The sys-
tem may discharge 29 days tollowing the last application ot molinate within the

system.

I. If the system is under the control of one permittce. treated water may be dis-
charged from the application site in a manner consistent with product labeling.

2. If the system includes drainage from more than one permittee, trcated water may
be discharged from the application site into the system 9 days tollowing applica-

tion.

3. the treated water is on acreage within the bounds of areas that discharge negligible
amounts ot rice field drainage into perennial streams until ficlds are drained tor har-
vest. All water on fields treated with molinate must be retained on the treated acre-

age until the 12th day following application.

lI. Fields not specified in [.A. may resume discharging tield water 29 days tollowing
application at a volume not to exceed two inches of water over a drain box weir.

Unregulated discharges from these tields may then resume after 7 days.

[II. The county agricuitural commissioner may authorize the emergency release of tail-
water 12 days following the last molinate application. following a review of a written
request (Appendix B) which clearly demonstrates the crop is sutfering because of the
water management requirements. All water management requirements must be fol-
lowed that are associated with other pesticides that may have been applied to the site.
Additionally, the requester must describe preventative action that would avoid the
need for future emergency releases. Under an emergency release variance, tailwater
may be released only to the extent necessary to mitigate the documented problem.



Those tssued an emergency refease must submuit to the county agricuitural commus-
stoner a report (Appendix C) indicaung the time and duration of the emergency release
and data that can be used to caleulate the total amount ot water released during the
cemergency release. Emergency release will only be granted tor reasons related 1o
raintall. high winds. or other extreme weather conditions that cannot be moderated

with management practices.

Thiobencarb
[. For rice ficlds treated with thiobencarb in the Sacramento Valley (north of the line

defined by Roads E10 and 116 in Yolo County and the American River in Sacramento
County). except those treated with Abolish 8EC:

A. All water on treated fields must be retained on the treated tields for at least 30 days
following application unless:

t. The water is contained within a tailwater recovery system. ponded on tallow
land. or contained in other systems appropriate tor preventing discharge. The
system may discharge 20 days tollowing the last application ot thiobencarb

within the system.

[f the system is under the control of one permittee. treated water may be dis-
charged from the application site in a manner consistent with product labeling.

b. [f the system includes drainage trom more than onc permittee. treated water
may be discharged from the application site into the system 7 days tollowing

application.

The water is on ticlds within the bounds of arcas that discharge negligible
amounts of rice ticld drainage into perennial streams until ficlds are drained for
harvest. Water trom such fields may be released 7 days atter application if the
county agricultural commissioner evaluates such sites and verifies the hydrologic
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isolation of the ticlds..

B. Fields not specified in LA.1. and [.A.2. may resume discharging ticld water 31
days tollowing application at a volume not to exceed two inches of water over a
drain box weir. Unregulated discharges from these tields may then resume after 7

days.

[I. For rice ticlds treated with thiobencarb in the Southemn Area (south of the line defined
by Roads E10 and 116 in Yolo County and the American River in Sacramento
County). except those treated with Abolish 8EC:

A. All water on treated fields must be retained on the treated fields for at least 19 days

tollowing application unless:




I. The water 1s contained within a tailwater recovery system. ponded on tallow
land. or contained in other systems appropriate tor prevenung discharge. The
svstem may discharge 20 davs tollowing the last arplication of thiobencarb
within the svstem.

[f the system is und. the control of one permuttee. treated water may be dis-
charged from the apptication site in a manner consistent with product labeling.

[ the system includes drainage trom more than one permittee treated water
may be discharged trom the appfication site into the system 7 days following
application.

The water is on tields within the bounds ot arcas that discharge negligible
amounts ot rice tield drainage tnto perennial strecams until fields are drained for

harvest. Water trom such ficlds may be refeased 7 days atter application if the
county agricultural commissioner evaluates such sites and veritics the hvdrologic

tJ

isolation ot the ficlds.

B. Fields not specitied in IT.A.1. and [I.A.2. may resume discharging ficld water 20
days tollowing application at a volume not to exceed two inches of water over a
drain box weir. Unregulated discharges from these ticlds may then resume after 7

days.
[II. For all areas, tields treated with Abolish 8EC:

A. All water on treated ficlds must be retained on the treated tields for at least 19 days
following application unless the water is contained within a tailwater recovery sys-
tem. ponded on tallow land. or contained in other systems appropriate for pre-
venting discharge. The system may discharge 20 days tollowing the last application

within the system.

I. If the system is under the control of one permittee, treated water may be dis-
charged from the application site in a manner consistent with product labeling.

2. Ifthe system includes drainage from more than one permittce, treated water
may be discharged from the application site into the system 7 days following

application.
B. Fields not specitied in [II.A. and III.B. may resume discharging tield water 20 days

following application at a volume not to exceed two inches of water over a drain
box weir. Unregulated discharges from these fields may then resume after 7 days.

Carbofuran
[. Pre-tlood applications of carbofuran to rice fields must be incorporated into the soil.



tL. \Water shall not be discharged trom sites treated with carboturan for at least 28 days
totfowing ninal tloodmg tpre-tlood application) or toilowing application (post-plant
application) unfess the treated water was contained within tatlwater recovery svstems.
ponded on tallow land. or contained in other systems appropriate for preventing dis-
charge. The system may discharge 29 days tollowing the last application ot carbofu-

ran within the system.

A. [fthe system was under the control of one permittce. treated water may be dis-
charged from the application site in a manner consistent with product labeling.

B. f the system included drainage from more than one permittee. treated water may
be discharged from the application site into the system 9 days tollowing application.

Methvl parathion
Water shall not be discharged from sites treated with methy! parathion for at cast 24 days

following application unless the treated water is contained within a tailwater recovery
system. ponded on tallow land. or contained in other systems appropriate for preventing
discharge. The system may discharge 25 days following the last application of methyl
parathion within the system. Treated water may be discharged from the application site

tn a manner consistent with product labeling.

Malathion
The 1995 malathion program will be the same as the 1994 program. [t is designed to

maintain malathion discharges at low levels and help, along with efforts to minimize
spray drift. to assure compliance with the performance goal of 0.1 ppb in Central Valley
surtace waters. The program will consist of a single practice: water should be held on
the sitc of application for at least 4 days following application. Information addressing
this voluntary program will be provided to rice growers by county agricultural commis-

stoners.

Discussion

Watcer holding requirements
The water holding requirements in the Sacramento Valley in 1994 were adequate to meet

performance goals and will not be adjusted in 1995. These holding requirements will
continue to prevent acutely toxic discharges as well. However. to prevent acutely toxic
discharges of pesticides in the southern Sacramento and San Joaquin Valleys, water
holding requirements for most users of molinate and thiobencarb will increase. Water
holding times will increase to allow the pesticides to dissipate to levels that are not
acutely toxic (Harrington 1990). However. water holding times will not be increased in
muiti-grower closed systems. Rice growers in one of the several hydrologically isolated
areas may not necessarily have increased holding times: the growers may request the
county agricultural commissioner to evaluate. on a case-by-case basis. the characteristics




ot the local drainage system to determine whether discharged water has hvdrologic conti-
nuity with perennial streams.
Drift Control

Dritt control provisions will'
aiven to prevent aerial depos

1s they were in 1994, except specrai attent: will be
1 to swe. ditches during applicat n,

Scepage
Seepage appears to make signiticant contributions to the pesticide load in local drainage

canals. Concentrations ot molinate and carboturan have been high enough in sweat
ditches to suspect that they are acutely toxic to aquatic invertebrates (Harrington 1990.
Menconi and Gray 1992). Management practices are available that will help minimize
these contributions and will be promoted as means to minimize pesticide movement with
seepage.

Management practices include containment and reuse. Sweat ditches may be designed to
hold more water. preventing the need tor spillage, or to deliver the water to an arca tor
ponding, such as unplanted acreage. The water may be delivered to other ticlds for reuse
or pumped back into the ficld of origin. Any of the practices growers may use to help
qualify for "closed status" are appropriate in minimizing discharges of pesticide laden

seepage water.

DPR will work with county agricultural commissioners, irrigation districts. and the Natu-
ral Resources Conservation Service (formally the Soil Conservation Service) to educate
growers on the potential adverse etfects of discharged seepage and to promote voluntary
implementation of practices that will help minimize these effects. The California Rice

Industry Association has already pledged its support in this etfort.

DPR. along with county agricultural commissioners. will continue its etforts to identity
arcas where seepage contributes to local water quality problems and will track voluntary
cttorts taken by growers to contain or rcuse seepage water.

Emecrgency releases
No changes in the provisions tor emergency releases are considered for 1995.

Education
As was the case in 1994, DPR statf will use opportunities to educate growers, pest control

advisors, and applicators on the unique problems of rice pesticides and surface water

contamination.

Enforcement
County agricultural commissioners will continue the enforcement program outlined

above.



Studying toxicity in closed irrigation systems
DPR 15 planmine a study to be conducted in 1993 on toxicity within closed svstems to
determine whether or not holding umes must be increased to protect the water quality
objective tor toxicity. A\ dratt protocol is attached t Appendix ).

Monitoring
DPR will assume the responsibility of planning and implementing the monitoring pro-

gramin 1995. A dratt monitoring protocol is attached (Appendix G). While the protocol
only provides tor monitoring one site (the Colusa Basin Drain at CBDS), it does not pre-
clude DPR from sampling additional sites if conditions indicatc a need. The City of
Sacramento will continue to monitor its water intake on the Sacramento River for the
presence of molinate and thiobencarb. DFG will continuc to pertorm toxicity tests using

water collected trom CBDS.

Proposal for a three-vear program
Annual reports addressing rice pesticides have been presented to the Regional Board
since 1984. In this report. DPR presents management practices. that when tully imple-
mented. should meet current performance goals. Therctore. annual reporting is not as
imperative as it once was. The 1995 program is proposed as a three-vear program: DPR
will present a tull report including an updated program tor Regional Board review prior
to the 1998 season. DPR will continue to prepare and submit to the Regional Board an
annual summary of the monitoring data including an evaluation of the various sources of
rice pesticides present in surface water. The program may be adjusted annually as neces-
sary in responsc to unique patterns of pesticide concentrations revealed during the annual
evaluation. but these adjustments will not require Regional Board approval. DPR will
make programmatic adjustments when new water quality objectives are established. or if

other legal guidelines are changed.

A tricnnial program review will provide time to develop. communicate. and coordinate
any tuture programmatic changes, including careful thought and discussion among inter-
ested and involved parties. Statf at the Regional Board and at DPR will have time to
address other priority surface water issues. rather than making minor adjustments to a
largely successtul program. This approach allows the county agricultural commissioner

otfices and the rice industry time to adjust to anticipated changes.
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Table t. Acres treated with motinate (Ordram ) ! thiobencarb (Bolero? and
Abolisii 21 carboturan (Furadan<d), and methyl parathion in the counties ot the Sacra-

mento Valley in 19942

Acres treated

County_ molinate thiobencarb  carbofuran methyl parathion
Butte 82.665 6,237 41.919 1.907
Colusa (11,128 23.097 45.649 13,737
(ilenn 70.384 7,645 13,945 2.142
Placer 16315 4,949 6.733 2.208
Sacramento 7,808 4,120 2,735 1.478
Sutter 62.500 - 14.550 24,138 13.274
Tchama 1,226 0 218 0
Yolo 11.723 10,556 228 746
Yuba 27.553 1.428 12.624 8,960
Totals 385,302 72.582 148.189 44,452

[. Molinate may be applied more than once at each site.

commissioners.

2. Most values are based on Notices-of-Application submitted to county agricultural

Table 2. Acres of molinate-treated rice ticlds where water was discharged under emer-
geney release variances in the Sacramento Valley in 1987 - 1994

Percent of total

Year Agres acres treated
1987 5,712 1.94
1988 4,897 1.41
1989 3,235 0.86
1990 23.39%4 6.32
1991 2,224 0.70
1992 1,029 0.29
1993 10,350 2.50
1994 172 0.04




. . . . R . b
Table 3. Molinate concentrations in Sacramento Valley wutcrwa_vsl in 1994~

Molinate (ppby

Date CBD1 BDS SS1 BSI
303 3 3.4 ND+
5/5 26 (2.6) ND
3/9 13 1.5
512 s (1) 2.1
5/16 ) 20 1.6 7.0
5/19 15 25 (17) 2.1 [
5722 14 23 4.1 [
5/26 21 28 (18) 9.8 13

- 5/30 15 17 7.8 14
6/2 5.4 14.6 (16) 5.5 12
6/6 12 NRO 8.0 9.3
6/9 7.4 4 (1D 5.9 7.0
6/13 7.1 24 4.1 5.9
6/16 6.1 57 (1D 3.8 5.7
6/20 6.4 4.1
6/23 3.9 18.3
6/27 7.8 4.2
6/30 7.3 (6.6) 3.3
7/4 124 2.8
7/7 45 4.7 1.8

. CBD! Colusa Basin Drain at Roads 109 and 99E near Knight's Landing in Yolo County.
.CBD5 Colusa Basin Drain at Highway 20 in Colusa County.
SS1.  Sacramento Slough at DWR gauge station in Sutter County.
BS1 Butte Slough at Highway 20 in Sutter County.
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Samples collected by the California Department of Fish and Game (CDFG) and analyzed by

Zeneca Ag Products.

Blanks indicate site was not sampled.

ND

None detected. method detection limit = 1.0 ppb.

Values in parentheses are results of analyses performed on replicate samples by the CDFG
Water Pollution Control Laboratory, Rancho Cordova. Method Detection Limit = 0.5 ppb.

NR

Not reported.



Fable 4. Peak molinate concentratons in selected Sacramento Valley waterways! in
FUX] - 904

Concentration (ppb)
Year BRI cBDS SST - BSH SR1

98] 340 357 :
1982 204 697 187 27
983 211 228 08 7

1984 110 120 44 21

1985 95 100 49 16
1986 77 X8 30 I

1987 43 - 33 22 44 7.6
1988 67 89 30 32 8.0
1989 s 60 30 43 6.0
199() s 59 40 36 8.9
199 18 17 9.6 26 1.3
1992 0.2 24 15 26 ND3
1993 09.1%  96.1 31.2 0 392 259
1994 21 57 9.8 18.3

. CBDE Colusa Basin Drain at Roads 109 and 99E near Knight's Landing in Yolo County.

(BDS  Colusa Basin Drain at Highway 20 in Colusa County.

SS1 Sacramento Slough at DWR gauge station in Sutter County.
13S1 Butte Slough at Highway 20 in Sutter County.

SR1 Sacramento River at Village Marina in Sacramento County.

2. Blanks indicate no data are available.

ND  None detected. Method detection limit = 1.0 ppb.

‘s

4. Mean of duplicate analyses.




I'able 3. Concentrations ol molinate and thiobencarb in the Sacramento River at the
mtahe o the City of Sucramento water treatment tactlity (SRRAW) i OOXY

Copgcentration (ppb)

Dite golinate th: »bencarb
5710 ND- ND
3/23 ND ND
5/26 .42 ND
3/30 0.27 ND
0/02 ).29 ND
/06 0.31 ND
6/09 034 ND
6/13 T ND ND
0/16 ND ND

I. Samples collected and analyzed by the City of Sacramento.

2. ND  None detected. Limit ot detection = 0.10 ppb.

R

o



Fable 0. Thiobencaro concentrations in Sacramento Valley waterwavs! i 0942

Thiobencarb (ppby

BRI (BDI (BPS §S1 BS]
<3 ‘ NDH ND
SR ND(ND)? \D
S0 ND ND
312 ND  (ND) ND
316 ND 37.4 ND ND
319 ND 0768 (0.6) ND ND
RN 3.34 [.04 ND ND
326 0.80 0.992 (0.9) ND ND
530 ND 0.650 ND ND
02 ND 400 (3.0) ND ND
06 0.58 0.5 ND ND
9 15.8 ND O (ND) ND ND
013 6.2 ND ND ND
0/16 4.74 ND (ND) ND ND
6/20 ND ND
6/23 ND 0.526
6/27 0.508 ND
6/30 0.63  (0.5) ND
7/4 ND ND
7/7 ND (ND) ND

tJ

‘s

ts

Colusa Basin Drain at Roads 109 and 99E near Knight's Landing in Yolo

CBDIY
County.
CBDS5 Colusa Basin Drain at Highway 20 in Colusa County.
SS1 Sacramento Slough at DWR gauge station in Sutter County.
BS1 Butte Slough at Highway 20 in Sutter County.

Samples collected by the California Department of Fish and Game (CDFG) and
analyzed by Morse Laboratories. Sacramento.

Blank indicates site was not sampled.
ND None detected. limit ot quantitation = .5 ppb.

Values in parentheses are results ot analyses pertormed on replicate samples by the
CDFG Water Pollution Control Laboratory, Rancho Cordova. Method detection

limit = 0.5 ppb.

AR




Fable 7. Peak thiobencarb concentrations in selected Sacramento Valley waterways ! in

FO81 - 1994,
Concentration (ppb)
Yeur (Bl 3DS S8 BS1 SR
1981 21 23 -
1982 37 170 10 0
1983 .3 9.0 4.9 0.8
1984 7.5 4.0 7.8 [0
1985 19 ] Il 4.1
1986 7.4 6.9 3.8 .1
1987 3.7 LS 0.6 ND3  ND
1088 4.5 0.6 ND 1.0 ND
1989 [.34 0.55 ND 0.98 ND
[99() ND ND ND 2.0 ND
1991 ND ND ND ND ND
1992 5.7 6.7 2.0 9.7 ND
1993 +.87 3.68 ND ND ND
1994 158 3744  ND  0.53
. CBD! Colusa Basin Drain at Roads 109 and 99E ncar Knight's Landing in Yolo

County.

CBDS5  Colusa Basin Drain at Highway 20 in Colusa County.

SS1 Sacramento Slough at DWR gauge station in Sutter County.

BSI Butte Slough at Highway 20 in Sutter County.

SR1 Sacramento River at Village Marina in Sacramento County.

[§S]

(%)

Blanks indicate no data are avatiable.

ND Not detected. Different detection limits (lowest quantifiable
concentrations) were reported during this period. all ot which were less

than or cqual to 1.0 ppb.

A second cxtraction and analysis was conducted with a result ot 40.3 ppb.



Fable 8. Curboturan concentrations in Sucramento Valley waterwavsi in juod-

Curboturan (ppb)

BRI BDS B3S1
35 0.4 0.2
) 1.6 (1) 0.4
3.0 0.8 0.3
M2 0.3 (ND) 0.3
316 0.5 0.2
5719 1.3 (1.3) 0.3
522 (.5 0.3
3720 .3 (ND) 0.3
3/30 0.4 0.2
6/2 () 0.2
(/6 0.4 0.2
6/9 0.3 (0.7) .2
6/13 2.3 0.1
0/16 1.3 (3.1) 0.3

. ¢BD5 Colusa Basin Drain at Highway 20 in Colusa County.
B3S1 Butte Slough at Highway 20 in Sutter County.

Samples collected by the California Department of Fish and Game (CDFG) and
analyzed by I'MC Corporation. Limit of quantitation = 0.4 ppb.

‘Values in parentheses are results ot analyses pertormed on replicate samples by the
CDFG Water Pollution Control Laboratory. Rancho Cordova. Method detection
limit= 0.2 ppb (lowest quantitiable concentration).




Fable 9. Methvi parathion concentrations in Sacramento Vallev waterwavs ! in (9042,

Date {SION nsr
373 vD3 ND
375 ND (NDy# ND
/9 0.08 ND
312 ND (ND) ND
316 0.05 ND
3/19 ND (ND) 0.07
322 ND ND
3126 ND (ND) ND
/30 ND ND
6/2 ND (ND) ND
6/6 ND ND
0/9 2.1 (ND) ND
6/13 ND ND
6/16 ND (ND) ND

. CBD5 Colusa Basin Drain at Highway 20 in Colusa County.
3S1 Butte Slough at Highway 20 in Sutter County.

Samples collected by the California Department ot Fish and Game (CDFG) and
analyzed b+ the CDFG Water Pollution Control Laboratory. Rancho Cordova.

!J

ND None detected. method detection limit = 0.05 ppb.

‘»d

Values in parenthesces are results ot analyses of replicate samples pertormed by the
Calitornia Department ot Food and Agriculture, Chemistry Laboratory Services.
Sacramento. Method detection limit = 0.05 ppb.



Cable 10, Malathion concentratons in Sacramento Valley waterwavs | i jvo42

Madaduon (ppby

Date (pDs BS1
/3 NDY ND
375 ND (NDy? ND
379 ND ND
312 ND (0.117) ND
/19 ND (ND) ND
322 - 005 ND
$126 ND (ND) ND
5730 0.2 ND
0/2 .07 (0.106) ND
(0O 0.08 ND
6/9 0.32 (ND) ND
o/13 ND ND
o/16 ND (ND) ND

[. CBDS  Colusa Basin Drain at Highway 20 in Colusa County.
BS1 Butte Slough at Highway 20 in Sutter County.

Samples collected by the California Department of Fish and Game (CDFG) and

5
analyzed by the CDFG Water Pollution Control Laboratory, Rancho Cordova.

3 ND None detected. method detection limit = 0.05 ppb.

4. Values in parentheses are results ot analyses ot replicate samples pertormed by the

Calitormia Department ot Food and Agriculture. Chemistry Laboratory Services.
Sacramento. Method detection limit =0.05 ppb.




Table 11, Esttimated mass transport of molinate and thiobencarb in the Sacramento River

past Sacramento in the vears 19821994

Ke (pounds Transporied

Year molipate thiobencarb
1982 18.404.9  (40.666.9) l

19832 27529  (6.056.5) 623.7  (1.372.2)
1984 7.352.0  (16.174.4) 7152 (1.573.5)
1985 6.014.8  (13.232.5) 23175 (5.098.6)
1986 4.622.1  (10.168.7) 845.7  (1.860.6)
1987 23423 (5.153.2) 228 (50.2)
1988 3.194.2  (7.027.2) 68.1  (149.8)
1989 1.984.1  (4.365.1) (14 (25.1)
1990 320410 (7.049.1) L4 (113D
1991 992 (217.9) 0 ()3

1992 56.6  (124.7) 0 ()

19932 2.006.9  (4.232.4) 0 (0)

1994 109.1  (239.9) 0 ()

[. Mass transport was not calculated due to incomplete monitoring data.

2. The Colusa Basin Drain. a major agricultural drainage canal. did not contribute to the
mass transport at Sacramento during all or part of the sampling period because the

drain was routed into the Yolo Bypass during unusually high Sacramento River tlows.

3. Thiobencarb was not dctected in the Sacramento River in 1991 - 1994 (limit of

detection = 0.1 ppb).



(4

/

\
COLUSA®

[ LOCATION MAP

Cities

o

B Monitoring Location
‘@- Freeway

(\/?\T\x/e ’
SACRAMENTO
10 miles

80

99

Figure 1. Monitoring sites on Sacramento Valley waterways in 1994,

it}




Figure 2: Maximum and minimum temperatures recorded in Colusa. CA on May | - June 30. 1994 compared tu historical (1951 - (992,
averages.
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Figure 3: Water flows in theColus

a Basin Drain at SR20 in 1993 and |

994, compared 1o the 1998-1992
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Figure 4: Water flows in Butte Slough near SR20 in 1994, compared 10 the |
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Figure 5: Acres treated with molinate in Colus

SR20 in 1994,
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Acres treated

Figure 6: Acres treated with molinate in Butte County and concentrations of molinate in Buite Slough near SR20 in |vut

Unquantifiable concentrations (<1.0 ppb) are assigned a value of zero.
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Figure 8: Acres treated with carbofuran in Colusa and Glenn C
near SR20in 1994, Unquantifiable concentrations (<0 4 ppbla
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Figure 9 Acres treated with methy 1 parathion in Colusa and Glenn Countics and concentrations o

Fmcthy ) pacathion i the ¢ ol
Basin Drain near SR20 in 1994, Unguantifiable concentrations (<0.05 ppb) are assigned

avalue of zero.
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Figure 10. Rice ficlds treated with thiobencarb (Abolish) and methvl parathion
within 18 hours of when water samples were collected at CBDS. Analvucuai results
indicated sampies coilected on Mayv 16 and June Y had the scason s highest
concentrations of thiobencarb and methyl parathion. respectively.
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Appendix A
1994 PROGRAM DESCRIPTIONS

Molinate
[ All water treated with products containing molinate had to be retained on the site ot

application for at least 28 days tollowing application unless:

. the treated water was contained within a tailwater recovery system, ponded on
tallow land. or contained in other systems appropriate tor preventing discharge.
The system could discharge 29 days tollowing the last application ot molinate

within the system.

[. If the system was under the control of one permittee. treated water may have
been discharged from the application site in a manner consistent with product
labeling.

2. Ifthe system included drainage trom more than one permitice. treated water
could have been discharged trom the application site 9 days following applica-

tion.

B. the treated water was on acreage within the bounds of specific geographic areas
that discharge negligible amounts of rice field drainage into the Sacramento River
or its tributaries until fields are drained for harvest. All water on fields treated with
molinate had to be retained on the treated acreage until the 9th day following appli-

cation.

[I. Fields not specified in [LA. and I.B. may have resumed discharging tield water 29
days tollowing application at a volume not to exceed two inches ot water over a drain
box wetr. Unregulated discharges trom these fields may then resume atter 7 days.

[II. The county agricultural commissioner could have authorized the emergency release
of tailwater 12 days following the last molinate application. following a review of a
written request (Appendix B) that clearly demonstrated the crop was sutfering because
of the water management requirements. All water management requirements had to be
followed that are associated with other pesticides that may have been applied to the
site. Additionally, the requester had to describe preventative action that would avoid
the need for tuture emergency releases. Under an emergency release variance.
tailwater could be released only to the extent necessary to mitigate the documented
problem. Those issued an emergency release had to submit to the county agricultural
commissioner a report (Appendix C) indicating the time and duration of the emer-
gency release and data that could be used to calculate the total amount of water
released during the emergency release. Emergency release would only be granted for
reasons refated to rainfall. high winds. or other extreme weather conditions that could

not be moderated with management practices.

A= R




Thiobencarb
[ Fields north ot the line detined by Roads E10 and 116 1n Yolo County and the Amen-

can River in Sacramento Valley

AL Fields treated with all products (except Abolish 8EC using the "pretlood surtace”
method) - water had to be retained on the treated ficld tor 30 days tollowing appli-

cation unless:

|. the water was contained within a tailwater recovery system. ponded on tallow
land. or contained in other systems appropriate for preventing discharge. The
system could discharge 20 days tollowing the last application within the system.

a. [f the system was undef the control of one permittee. treated water could have
been discharged trom the application site in manner consistent with product

labeling.

b. 1f the system included drainage from more than one permittee. treated water
could have been discharged from the application site into the system 7 days

following application.

2. the ticlds were within the bounds ot specific geographic areas that discharges

e

negligible amounts of rice ticld drainage into the Sacramento River or its tribu-
taries until ficlds are drained fro harvest. All water on fields trcated with
thiobencarb had to be retained on the treated acreage for at least 6 days following

application.

3. Fields trcated with Abolish 8EC using the "pretlood surtace” method - water had to
~be retained on the treated fields for at least 19 days tollowing application uniess:

l. the water was contained within a tailwater recovery system. ponded on fallow
land. or contained in other systems appropriate for preventing discharge. The
system could have discharged 20 days following the last application within the

system.

a. [fthe system was under the control of one permittee, treated water could have
been discharged from the application site in a manner consistent with product

labeling.

b. [fthe system includes drainage from more than one permittee, treated water
could have been discharged from the application site into the system 7 days

following application.

2. the water was on fields within the bounds of specific geographic areas that dis-
charged negligible amounts of rice field drainage into the Sacramento River or its

A-2




tributaries unul ticlds are drained tor harvest. A\l water on ticlds treated with
thiobencarb had to be retamned on the treated acreace tor at least o davs tollowing

arplicaton.

. [elds south ot the line detined by Roads 210 and 116 in Yolo County and the Ameri-
can River in Sacramento County - water had to be retained on the treated tields tor at

least o days totlowing application.

(I When discharges resumed trom tields that did not quality for shortened holding
tumes as provided in LA, [.B.. and [l.. above. dischuarge volumes could not exceed 2
inches ot water over a drain box weir. Unregulated discharges trom these tields could

then resume atter 7 days.

Carbofuran
[. Pre-tload applications ot carbofuran to rice tields had to be incorporated into the soil.

[, Water could not be discharged from sites treated with carboturan tor at least 28 days
following initial flooding (pre-tlood application) or tollowing application (post-plant
application) unless the treated water was contained within tailwater recovery systems.
ponded on tallow land. or contained in other systems appropriate tor preventing dis-
charge. The system could discharge 29 days following the last application of carbofu-

ran within the system.

A. If the system was under the control of one permittee. treated water could be dis-
charged trom the application site in a manner consistent with product labeling.

B. It'the svstem included drainage trom more than one permittce. treated water could
be discharged from the application site into the system 9 days tollowing application.

Methyl parathion

Water could not be discharged from sites treated with methyl parathion tor at least 24
days tollowing application uniess the treated water was contained within a tailwater re-
covery system. ponded on tallow land. or contained in other systems appropriate tor
preventing discharge. The system could discharge 25 days tollowing the last application
of methy! parathion within the system. Treated water could be discharged from the appli-

cation site in a manner consistent with product labeling.

Malathion
The 1994 malathion program was the same as the 1993 program. [t was designed to

maintain malathion discharges at low levels and help. along with efforts to minimize
spray drift. to assure compliance with the 1994 pertormance goal of 0.1 ppb in Central
Valley surtace waters. The program was voluntary and consisted of a single practice:
water was to be held on the site of application for at least 4 days tollowing application.




Scepage Control
['sers ot rice pesticides were required to prevent seepage ot ticld water through the tield's

werr box, generally by securing the box with plastic and stacking soil to a depth higher

than water level,

Drift control during acrial applications

[. General provision - No rice pesticide could be applied by air if wind speeds exceeded
seven miles per hour.

[l. Granular pesticides (i.¢. molinate [Ordram 8E], thiobencarb [Bolero 10G], and carbo-
turan) were to be applied in ways that prevent deposition on levees or roads adjacent to
waterways,

[II. Liquid pesticides (i.c. thiobencarb [Abolish 8EC], methy! parathion. malathion) -
Applications had to conform to the drift control regulations specified in Section 6460

in Title 3 of the Culifornia Code of Reguiations (Appendix D).

IV. Provisions specitic to methyl parathion
A. No methyl parathion could be applied within 300 feet of the downwind margin of

rice fields when the margin was adjacent to waterways.

B. A drift control agent was required.
C. Nozzle orifice size had to be at least 1/8 inch in diameter.
{

D. Wind speed could not exceed 5 miles per hour.

A4
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Appendix B

Permit No.;

Crrower:
Address: Zip:
[ield location: Site No.;

(Attach detatled map)

Chemical applied:

Chemical applied:

Rate ot application:

Rate ot application:

Date ot application:
Average water depth:

Date ol application:

Average water depth

at time ot application:

at tune of application:

Chemical applied:

Chenucal applied:

Rate of application:

Rate ot application:

Date ot application:

Date o application:
Average water depth

Average water depth

at time of application:

at time ot application:

Starting date of emergency release:

Acres in field; f.aser leveled? Yes No

Recycle Static Other

Type ol irrigation system:  Flow through

No. ot days it takes to till field:

Date tooding began:

Describe problem that led to emergency release:

Steps that can be taken to prevent emergency releases trom this tield in future years:

Recommendation (attached) by:

Applications by:

Date:

Grower's signature:

Approved by:
Agricultural Biologist
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Appendix C

EMERGENCY RELEASE FORM

Permit No.:

Lirower:

Z1p:

Address:
Site No.:

Field location:

Ending date:

Beginning date ot release:-

The grower must determine the amount ot water discharged during the emergency release
period. To do this. measure the Width ot cach weir opened to allow the discharge. Then.
on a daily basis. measure the height ot water tlowing over cach weir. Record all informa-

ton i the able below.

Weir |

_Width:
Height

Height |

Date | __of water
|
I

Height
of water

|
[
l
|
|
of water | Date
l
|
|
1

Date

|
!
l
|
l
!
|
!
l
|
l
|
|
|

|
1
|
1
!
1
|
!
l
1
|
[
I
1
|
1
l
|
|
1
!
!
l
|
!
!

I
!
|
z 1
|
|
|
|
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Appendix D
TITLE 3 - CALIFORNIA CODE OF REGULATIONS

Sectton 0460, Drift Control.

Unless expressly authorized by permit issued pursuant to section 6412, no liquid herbi-
cide specitied in subsection (m) of section 6400 shall be;
a) Discharged more than ten teet above the crop or target. Discharge shall be shut off

whenever it is necessary to raise the equipment over obstacles such as trces or poles.

b) Applicd when wind velocity is more than ten miles per hour.

¢) Applied by aircrart except as follows:
(1) The tlow of liquid to aircratt nozzles shall be controlled by a positive shutotf sys-
tem as tollows:

(A) Lach individual nozzie shall be equipped with a check valve and the tlow
controlled by a suckback device or a boom pressure release device: or

(13) Each individual nozzle shall be equipped with a positive action valve.

(2) AAircratt nozzles shall not be equipped with any device or mechanism which
would causc a sheet. cone. fan. or similar type dispersion of the discharged mate-

rial except as otherwise provided.

(3) Aircraft boom pressure shall not exceed 40 pounds per square inch.

(4) Aircraft nozzles shall be equipped with orifices directed backward parallel to the
horizontal axis of the aircraft in tlight.

(5) Fixed wing aircratt and helicopters operating in excess of 60 miles per hour shall
be equipped with jet nozzles having an orifice of not less than 1/16 inch in diame-

tcr.

(6) lelicopters operating at 60 miles per hour or less shall be equipped with:

(A) Nozzles having an orifice not less than 1/16 inch in diameter. A number 46
(or equivalent) or larger whirlplate may be used; or

(B) Fan nozzles with a tan angle number not larger than 80 degrees and a flow
rate not less than one gallon per minute at 40 pounds per square inch pressure

(or equivalent); or




() The Microtoil ® boom (a coordinated spray system inciuding airtotl-shaped
nozzles with cach orttice not less than V.013 inches in diameter) or equivalent
tvpe approved by the dircetor, Oritices shall be directed backwara parallel to
the hortzon:..: 'xis of the « - cratt in tlight.

(d) Applied by ground equipment except as tollows:
(1) Ground equipment other than handguns shall be equipped with:

(\) Nozzles having an orifice not less than 1/16 inch in diameter or ¢quivalent,
and operated at a boom pressure not to exceed 30 pounds per square inch: or

(13) Low pressure tan nozzies with a tan angle number not larger than 80 degrees
and tan nozzle oritice not smaller than 0.2 galion per minute tlow rate or
cquivalent. and operated at a boom pressure not to exceed 13 pounds per

square inch.
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State or Califormia

Memorandum

fa Faul ¥, Jossellin, ASsistan: Tlrecror Date November 8, 199
Zivisicn of Entorcement, Envircnmencal
Monitoring, and Data Management Piscs
VIA: John 3. Sanders
+rom Oepartment of Pesticide Reguiation . Randy Segawa, Senior ERS
Environmental Monitoring and Pest Manageme
Subject Evaluation of RicCe Pesticide Sampling Methodology

I have studied the video tape and reviewed the monitoring
_protocol of the Department of Fish and Game's sampling. There
were some minor deviations from the protocol and the sampling
mechodology could be improved. However, these deficiencies do

not invalidate the monitoring results. The deviations from
the protocol include sampling from a depth of approximately
0.1 m rather than 0.5 m and the dissolved oxygen could not be
measured because of instrument problems. It is possible to
improve the sampling methodology by wading into the stream
rather than collecting the sample from the bank. Also, water
should not be scooped to collect or top off a sample, as was
done for the quality control sample. However, improvements in
the sampling methodology must also be balanced with personnel
safety; these sites can have soft bottoms and fast currents.

While the methodology could be improved, critical elements of
the sampling were conducted correctly. For example, the
samples were collected from an open area with constant stream
flow. The primary samples were collected by opening and
closing the bottles underwater. Since most of the bank was
vegetated, little or no soil was inadvertently carried into
the stream. The correct sampling containers were used and the
samples were placed on ice immediately after collection.

are also evidence of valid monitoring.
for the day of the video tape showed
the laboratories. For molinate, the
5 ppb, while the quality control lab
detected 4.7 ppb. For thiocbencarb, both the primary lab and
quality control lab found no detectable amount. No other
chemicals were monitored on this date and no toxicity sample
was collected. If the differences in sampling methodology

between the primary samples and the quality control samples
were significantc, there should have been differences in the

results.

The results themgelves
The analytical results
good agreement between
primary lab detected 4.

2%

<
[ 4

0 on Serwid Ponee




Faul Sosselln
Dctcbhber 28, .994

- ~
ragde o

methodolcgy as been used for several years.

If Zhe methodoloc  :s for the -imary and quality control
samples were both .avalid, th.s5 should have been reflected in
the historical monitoring resu.ts. Invalid monitoring would
be i1ndicated by highly variabie results or concentrations
inconsistent with known factors. For example, unexplained
hignh concentrations might be detected in one replicate sample
but not others, or one site might have unexpected higher
concentrations than another site. Historically, there have
The results show that peak

been very few of these anomalies.
concentrations coincide with inputs from known sources, and

overall concentrations decline with declining use and longer
holding periods. 1If the sampling were invalid, these types of

patcerns could not be seen.

The same samplinc

cc: Kean S. Goh
Marshall Lee
Brian Finlayson
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California Department of Pesticide Reguiation
Environmental Monitoring and Pest Management
1020 N Street, Room 161
Sacramento, CA 95814
May 20. 1994

Protocol for Toxicity Monitoring in Rice Recirculating Systems

{._Introduction

The Central Valley Regional Water Quality Control Board (CVRWQCB) monitored
emergency water releases from rice fields in 1993 (CVRWQCB 1993). The emergency
releases were made 6 to 17 days after molinate and 14 to 41 days after carbofuran
applications. Samples from fields treated with both pesticides were all toxic to
Ceriodaphnia dubia in toxicity tests. This generated concern about resultant toxicity in
drainage canals of recirculating systems receiving such runoff.

Water releases from rice fields treated with carbofuran and malinate are allowed after a
28-day post-application hold. Prior to 1994, emergency releases were allowed in rice
fields of non-recirculating systems after 7 days. Since 1994, emergency releases have
not been permitted. In contrast, water from rice fields in recirculating irrigation systems
still may be released 8 days after application of both pesticides, even in non-emergency
situations. Given the results from the CVRWQCSB toxicity test, it is possibile that water in

recirculating systems may be toxic to aquatic life. Therefore, this study is being
conducted to monitor water in recirculating systems for toxicity using Ceriodaphnia dubia.

Ybiecti
1. To assess the toxicity of rice field release water after two application methods for
carbofuran.

2. To assess the toxicity of canal water in recirculating irrigation systems during rice field

water releases.
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This study will be conduz :d by personnel in the Environmental Haz 4s Ass :ment

Program, under the general direction of Don J. Weaver, Scnior Environmen:

Research Scientist. Key personnel are listed below.

Project Leader - David Kim

Senior Scientist - Lisa Ross

Lab Liaison / Quality Assurance - Nancy Miller
Data Analysis - Rosie Gallavan -

Public and Agency Contact - Marshall Lee

Questions concerning this monitoring program should be directed to Marshall Lee

at (916) 324-4100, FAX (916) 324-4088.

Y. Study Plan

Rice tields and canals will be selected in muiti-farm recirculating systems. To satisfy the
first study objective, two methods of carbofuran application will be monitored, a post-
flood “Leathers” method and a pre-plant incorporation of carbofuran. The Leathers
method is a post-flood application where the rice field is flooded, seeded, then the water
level is lowered and carbofuran applied. The field is then reflooded and the water held
fof a minimum of 8 days. However, mofinate is usually applied during the required 8 day
carbofuran hold, and thus water cannot be released until at least 8 days after the
molinate application. In the pre-plant incorporation method, carbefuran is applied, the
field is flooded then seeded. Molinate is often applied after the 8 day carbofuran hold,
thus water may be releaéed. but not typically, prior to the molinate application. For this
study only fields treated with both molinate and carbofuran, with no water releases

between applications, will be examined.

Twelve fields, six post-flood application and six pre-plant incorporation, will be monitored.
Two samples will be taken from rice field release water after both carbofuran and
molinate are applied. These two samples will be collected as replicates to be used in an
analysis of variance. Water samples will be collected from the field discharge point
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within 24-hours of the imitiation of water release. This water wiil be assumed well mixed
and collected as a grab sample. Background samples for the "Leathers’ method will be
collected from rice tield water prior to pesticide applications. For the pre-plant

incorporation method. field inlet water will be used.

To satisfy objective two, release water from four fields that have had both pesticides
applied. will be monitored as it flows through a recirculating system. The same parcel of
water, including the discharge water, will be sampled as it moves from the field, through
the canals, to the bottom of the recirculating syétem. Water samples will be collected
below the confluence of all canals. up to a maximum of 12 sampling sites. Flow rates at
each sampling site will be measured to calculate pesticide loads and determine
appropriate sampling intervals. A water sample will also be collected upstream of the
discharge point of each sampled field during release, to determine the pesticide

concentrations upstream of the discharge point. In addition a maximum of four
background samples will be collected at the inlets to the recirculating system examined in

this objective.

Estimated number of samples:
Objecti
Discharge

' 12 fields x 2 replicates = 24 samples
Background, Field
Obiective 2

Canal
4 fields x 1 sample x 12 sampling sites (estimate) = 48 samples

Background, System
Quality Control,
Quality Control Splits

total = 97 samples

Laboratory tests will include acute toxicity, and analysis for molinate, thiobencarb,
carbofuran, methyl parathion, malathion, filterable or dissolved copper. and any other rice

12 fields x 1 sample = 12 samples

Inflow to system x 4 sampies = 4 samples

pesticide used in the closed system prior to sampling. Field water quality measurements
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will include pH, electroconductivity (EC), temperature, ammonia. and dissolved oxygen

(D0). Information on pesticide use in montsred fields will be recorded.

V., Sampling Methods

A sample will consist of eight liters of water collected at each site. Samples will be split
with a ten port splitter (USGS designed) into eight 1-Ii\er amber glass bottles with
Teflon® lined caps. Four of the one-liter splits will be used for chemical analysis, two for
toxicity testing, and two for backups (see section VII). All canat water samples will be

collected using a hand held water sampler and the equal-width increment. depth
integration method (Guy and Norman 1970).

Water pH and temperature will be measured with a Sentron pH/temperature meter
(model 1001). EC will be measured with a YSI (Yellow Springs Instrument) salinity-

conductivity-temperature meter (model 33), and DO with a YSI dissolved oxygen meter
(model 57). Ammonia will be measured using an ammonia-nitrogen test kit made by

CHEMetes (model AN-10).

Samples for carbofuran analysis will be acidified with 3N HCl to a pH of 3 to 4 for
increased stability during storage (Miller 1991). All samples will be stored and shipped

on wet ice and refrigerated @ 4°C until analyzed.




DRAFT

Cave n:m
2:30/94

VI_Qatg Analysis
For coiective one. an analysis of variance wiil be used 1o test for differences between

release water of the two management practices. The two variables to be analyzed are
chemuical concentration and percent mortality. The following nested experimental design

will be used:
ANOVA
Source df
Management Practice_ 1
Fields/Management Practice 10
Samples/Fields 12
Total 23

The cata is classified according to management practice, then within management
practice according to field, then within field according to sample. The source of variation
for tields within management practice will provide an estimate for experimental error. In
order to satisfy the required assumptions for the analysis of variance, a transformation
may be necessary for the mortality data since it is reported on a percentage basis.

Objective two, toxicity of canal water within a recirculating irrigation system, will be

assessed qualitatively.

V‘ Toxic

A 96-hr toxicity test using Ceriodaphnia dubia will be started on samples within 36 hours
of collection. Chemical analysis will include molinate, thiobencarb, carbofuran, methyl
parathion, malathion, and dissolved copper. Toxicity tests and dissolved copper
analyses wiil be performed by contract laboratories. The remaining samples will be
analyzed by the California Department of Food and Agricuiture Chemistry Laboratory.

The quality control split samples will be analyzed by contract laboratories.

The eight one-liter samples wiil be analyzed as follows;
2 liters for toxicity tests -
1 liter for thiocarbamates
1 liter for carbofuran (acidified to pH 3-4)
1 liter for organophosphorous pesticides
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! liter tor dissolved copper
1 liter backup, acidified

1 liter backup, non- :zidified
Blanks and spikes will be suomitted periodically with field samples ior quality control.

Vi i

Field Sampling - May - June 1995
Chemical Analysis - May - July 1995

Report - September 1995

X, References
California Regional Water Quality Control Board - Central Valley Region, 1993. Molinate
Concentrations in Rice Field Discharges, 1993. Memorandum from Rudy Schnag! and

Wendy Wyels to Marshall Lee. August 6, 1993,

Guy, H.P. and V.W. Norman. 1970. Field methods for measurement of fluvial sediment.
In: Techniques of Water-Resources Investigations of the United States Geological

Survey, Book 3, Chapter C2, 59p.

Miller, Nancy. 1991. Study X87 - Storage Stability Study for Carbofuran. California
Oepartment of Food and Agriculture Chemistry Laboratory - in house study.
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1995 RICE PESTICIDES MONITORING PROTOCOL
L_Introduction

[n the late 1970°s and carly [980’s, fisheries biologists trom the California Department of
Fish and Game (CDFG) observed extensive fish kills. involving primarily carp, in some

- agricuitural drains in the rice growing region of the Sacramento Valley. Investigations

trom 1980 to 1982 by CDFG resulted in the determination that these tish kills were due
to toxicity refated to the rice herbicide, molinate (Ordram@) (Finlayson et al. 1982). In
addition. during the summers ot 1981 and 1982, the City ot Sacramento also received
numerous complaints about the taste of the city drinking water and later determined that
the cause was another rice herbicide, thiobencarb (BolerO®) (California 1987). These
pesticide related incidents were of major concern because the water in the drains is
affected by agricultural practices in the Sacramento Valley, and pesticide residues in
these waters contribute to the mass load of pesticides in the Sacramento River.

[n an effort to mitigate these problems, CDFG, the California State Water Resources
Control Board. the Central Valley Regional Water Quality Control Board. the California
Department of Pesticide Regulation (DPR), formerly the California Department of Food
and Agricuiture (CDFA) (Division ot Pest Management), county agricultural
commissions and private industry are participating in a project to reduce the presence of
rice pesticides in the surface waterwavs ot the Sacramento Vallev. Currently. molinate.
thiobencarb. carbofuran (Furadan ) methy! parathion and malathion concentrations and
water quality parameters are monitored in the agricultural drains of the Sacramento
Valley each year. Surface water samples used for analyses of rice chemical ’
conceatrations were collected during the rice growing season by CDFG from 1980 to
1994 and will now be collected by DPR. CDFG will continue to perform biotoxicity
testing; toxicity resuits will be provided by CDFG in a separate report.

During 1994 monitoring, the concentration of each of the rice pesticides — molinate,
thiobencarb, carbofuran. methyl parathion and malathion - exceeded the recommended
water quality performance goals for at least one of the four monitoring sites: the highest
concentrations consistently occurred at the Colusa Basin Drain site number 5 (Lee 1994).
Since the rice pesticide concentrations were highest at the Colusa Basin Drain site
number 5 (CBDS5) and because there is an established historical record of these
concentrations. CBDS will be used exclusively as a rice pesticides indicator site for the
1995 Rice Pesticides Monitoring Program. [n addition to measuring pesticide




concentratons and water quality parameters. DPR wiil also cotiect water tor CDFG's
brotoxtcity tests.  [he data cotlected i this study on pesticide restdues wiil be used to
evaluate the suceess ot the 1995 Rice Pesticide Monttoring Precram and develop any

programmatic changes ror the 1996 Program.

H ( )h[‘ .E,“:,Q
[he Colusa Basin Drain 1s important to the Rice P...icides Monitoring Program tor
several reasons: (1) it recetves a large volume of rice tield cttluent trom the Sacramento

Valley. (2) previous water quality data has been collected along its watercourse and (3) it
is a tributary of the Sacramento River. The objective of this study is to measure the
concentrations ot five pesticides — molinate. thiobencarb. carboturan. methy! parathion

and malathion - in the Colusa Basin Drain.

—

[ PN

This project will be conducted by the Environmental [Hazards Assessment Program
(EHAP) under the general direction of Roger Sava. Senior Environmental Research
Scientist (Supervisor). Key personnel are listed below:

Project Leader/Field Coordinator: Kevin Bennett
Senior Scientist: Lisa Ross

Data Analysis: Rosie Gallavan

Quality Assurance/Control: Nancy Miller
Agency and Public Contact: Marshall Lee

Questions concerning this monitoring project should be directed to Marshall Lee at
(916) 324-4100.

Soué

Rice pesticides are monitored in the Colusa Basin Drain because it is a major agricultural
drain discharging to the Sacramento River. CBDS3 represents a culmination of most of
the drainage trom rice growing regions west of the Sacramento River. Data from
previous studies (Lee 1994b, Lee and Gorder 1993 & 1992) have shown that significant
rice pesticide concentrations in the Sacramento Valley are consistently found at CBDS.

Water flowing past CBDS represents a large percentage of rice field effluent for the
Sacramento Valley, and this site has historically been used to monitor pesticide residues

tor the Rice Pesticides Monitoring Program. CBDS was chosen as the sole monitoring
site tor 1995 because samples collected at this site have historically yielded the highest

pesticide detections when compared to the other sites: the assumption being that if water
quality performance goals are met at CBDS. they will be met elsewhere in the region.

The monitoring program will begin with background sampling in mid-April. Surface
water sampling and water quality measurements will be performed twice weekly for a
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pentod ot approximately ten weeks tollowing initial ficld tlooding. The predicted

samping schedule 1s presented below:

Backurouna (2 to 3 weeks prior) " "
| i
( i
! l
| |
[ i
1 [
{ {l
{ ik
{ 1t
{ i

a) Schedule I: molinate. thiobencarb, carboturan, methyl parathion and malathion + qualiny control set tor

all chemucals.
b) Schedule II: molinate. thiobencarb. carbofuran. methyl parathion and malathion + biotoxicity.

¢) Schedule 1: schedule I less quality control set.

Estimated number of samples:

DALE MOLINATE  IIUOBENCARR CARBOFURAN  METHYL PARATHION  BIOTOXICITY
% MAL ,anul
Buckground 21 (1) 21) g} i
Week | 3y 3) I I {
M 3(H 3N 3(n IH 1
3 3 3 I Iy {
4 3(h 3 I¢h 3(n |
3 ERE)) In 3 3 1
6 I 3 I I(h i
7 31 In 3 3 !
i I 3 I 3D 0
9 3 3 3D (L) 0
10 I I I 3Ih 0
TOTALS 21 J2(1n 32(1n 32(11) 8

t) Methvl parathion and malathion are analyzed from a single sample.
¢) Numbers in parentheses indicate the number of samples taken for quality control under schedule 1.

Total Chemical Analyses = 128 samples
Biotoxicity (1 sample/wk x 8 wks) = 8§ samples
Total = 136 samplcs




Che brotoxicity sampies and backups will be cotlected as part ot the primary volume ot
water. [wo un-aciditied and actditied backup sampies cach wili be collected and stored.
Al backups will be held in storage t47C) unul the miual data analvsis 1s compiete.

Water pH. temperature  d dissolved oxygen will be measured i1 v at each site. during

individual sampling periods.

V.S ing

A cross-sectional water sample will be collected using the equal-width-increment
sampling method (Edwards and Glysson 1988) which requires equal spacing of'a number
ot sampling points across the drain based on its width and flow. This method utilizes a
depth-integrated sampler (DH-76) with a 3-liter Teflon” bottle and nozzle. nylon rope
and stainless steel buckets as its sampling components. As the cross-sectional sampling
procceds, the sample will be composited temporarily in a stainless steel bucket until the
appropriate volume ot water has been collected. Then using a [0-port splitter (Geotech,
model Dekaport), the water sample will be split into amber glass bottles and scaled with
Teflon"-lined lids. Samples to be analyzed for carbofuran. methy! parathion and
malathion will be acidified on site with 3N HCI to a pH between 3.0 and 3.5 for increased
sample stability during storage. All samples will be stored on wet or blue ice (4 °C) until

delivered to the laboratory for analyses.

Every attempt will be made to avoid both disturbing the bottom of the agricultural drain
and sampling areas of the drain with no observable flow. As standard operating
procedure, all sampling personnel will wear rubber gloves during sampling and if

contamination is suspected. the gloves will be replaced.

Water temperature and pH will be measured with a Sentron pH/temperature meter (model
1001). and dissolved oxygen will be measured with a YSI (Yellow Springs [nstrument)
dissolved oxygen meter (model 57). Flow rates for CBDS are available from a nearby
gauging station and will be used to predict the mass loading of the tive pesticides in the

Colusa Basin Drain.

VL Chemical Analysis and Biotoxici

Chemical analysis for molinate and thiobencarb will be performed by Zeneca

Agricultural Products and Morse Laboratory (under contract with Valent USA)
respectively. FMC Corporation will perform the chemical analysis for carbofuran, and
the California Department of Food and Agriculture (CDFA) Laborator Services will
perform the analysis on both methyl parathion and malathion. The metnod detection
limit (MDL) is defined as the lowest concentration of analyte that the method can detect
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celiabiy mamatnx blank. The MDLs tor the monitoning program are listed below:

Molinate (Zeneca) - .0
hiobencarb (Morse) - 0.5
Carboturan (FMC) - 0.4

Methyl parathiontCDFA) - 0.05

Malathion (CDFA) - 0.0

These MDLs may be lowered pending continuing laboratory contract negotiations.
Chermucal analytical methods will be provided in the final report.

CDI'G's Aquatic Toxicology Laboratory (ATL) will determine toxicity using a 96-hour
bio-assay with cladocerans. Percent survival of test organisms in undiluted sample water

will follow current U.S. Environmental Protection Agency guidelines.

VII Quality Assurance/Control

As an inter-laboratory quality control measure, a minimum ot 20% of the samples
collected will be analyzed by CDFA for molinate, thiobencarb and carbofuran to verify
results by Zeneca. Valent (Morse) and FMC. Also. a minimum ot 20% of the samples
collected will be analyzed for methy! parathion and malathion by a contract laboratory.
Rinse blanks. blind matrix spikes and blanks will be submitted throughout the study
under the auspices of the Quality Assurance Officer as continuing quality control. Details
of EHAPs quality assurance program are available upon request and will be included in

the tinal report.
Y1 Time Table

This study will be conducted at the start of the 1995 rice pesticide application season
which typically begins during the month of April or May and will consist of the

following:
Field Sampling - May through July 1995

Chemical and Toxicity Analysis - April through August 1995




Preltminary Report - September (993

inal Report - November 1995
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